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PROBABILISTIC NOWCASTING OF WINTER WEATHER FOR AIRPORTS

This document is part of a project that has received funding from the SESAR Joint Undertaking under
grant agreement No 699221 under European Union’s Horizon 2020 research and innovation

programme.

Abstract

This document describes the manuscript “Nowcasting of Precipitation in the High-Resolution Dallas-
Fort Worth (DFW) Urban Radar Remote Sensing Network” by Seppo Pulkkinen, V. Chandrasekar and

Ari-Matti Harri.
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Abbreviations

CASA Collaborative Adaptive Sensing of the Atmosphere

Csl Critical Success Index

DARTS Dynamic and. Adaptive Radar Tracking of Storms

DFW Dallas Fort-Worth

J-STARS Journal of Selected Topics in Applied Earth Observations and Remote Sensing

MAE Mean Absolute Error

PNOWWA Probabilistic Nowcasting of Winter Weather for Airports

STEPS Short-Term Ensemble Prediction System
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Executive Summary

PNOWWA - Probabilistic Nowcasting of Winter Weather for Airports — is a research project
developing methods to support the Air Traffic Management (ATM) challenged by winter weather. In
winter 2017, PNOWWA organized a real-time demonstration campaign providing to selected end-
users very short-term (0-3h) probabilistic winter weather forecasts in 15 minute time resolution. The
nowcasts are based on extrapolation of the movement of weather radar echoes, and ensembles are
generated by adding stochastic perturbations.

The manuscript concerns improvements of the STEPS method and adapting it for ultra-high spatial
and temporal resolution in urban environment. In addition, the benefits of probabilistic approach
over deterministic nowcasting are discussed, and predictability of precipitation is analysed on small
spatial scales. Improvement of forecast quality is seen in the CSI scores and attributed to the
additional information obtained from the ensembles, which increases the discrimination power of
the nowcasts. On the other hand, the improvement seen in MAE is attributed to filtering of small
spatial scales having low predictability.

Due to the manuscript not being published by the date of this deliverable, the manuscript is
confidential to respect the copyrights of the authors and J-STARS journal. After publication the
manuscript will be published in PNOWWA website (full text and/or link to the full text).
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1 Abstract of the Manuscript

Nowcasting of Precipitation in the High-Resolution Dallas-Fort Worth (DFW) Urban Radar Remote
Sensing Network, Seppo Pulkkinen, V. Chandrasekar and Ari-Matti Harri

Short-term forecasting (nowcasting) of rainfall is widely used in providing early warning, and
therefore has very practical application. The CASA demonstration network deployed in the Dallas
Fort-Worth (DFW) area consists of high-resolution X-band radars deployed around the National
Weather Service radar WSR-88D, and nowcasting of precipitation is an important product of this
network. The current nowcasting technique DARTS was developed in frequency domain using fast
Fourier transforms in order to provide nowcasts in a computationally efficient manner. Building on
the earlier work on the CASA project and the STEPS methodology, a stochastic nowcasting method is
developed and tested for the first time in a small-scale urban environment using high-resolution
radar data. The key idea of is to decompose the reflectivity field into multiple spatial scales and
generate stochastic perturbations in each scale to account for uncertainties in the nowcasts. It is
shown that the proposed method can produce reliable nowcasts and uncertainty estimates up to 45
minutes and performs as well or better than DARTS in terms of the standard critical success index
and mean error verification scores. Using the scale decomposition of STEPS, a power-law relationship
is derived between the spatial scale and Lagrangian lifetime of precipitation on scales between 500
meters and 50 kilometres.
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2 Conclusions

The article was submitted and will be published in J-STARS in 2018. The exact date and issue has not
been confirmed by the deadline of this deliverable. Due the manuscript has not been published by
the date of this deliverable, the manuscript is not public to respect the copyrights of the authors and
J-STARS magazine. After publication the manuscript will released and published in the frame of the
PNOWWA project either in PNOWWA webpage or by providing the direct link to the publication.

To be noted that the conclusions of the research work done for the article are included in the article
“conclusions” chapter.
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